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[0016] 

According to this means, in the reinforcement preform production 
process, a plurality of preforms with a hole fitted with a core fixed into a 
mold are sequentially fitted around the core to be fixed, and, thus, to 
produce a reinforcement preform with stacked and fixed preforms. 
Namely, for example, in the production of a large machine member of a 
rotationally symmetrical shape, the preforms are fitted around the core to 
be stacked, whereby the core shows an effect to coaxially fix the plural 
preforms so that the axial centers of the preforms coincide with each other. 
Accordingly, the reinforcement preform with stacked preforms is coaxially 
produced with high accuracy, and, in addition, a composite material 
obtained by the casting process is produced as a hollow member with a 
hollow part formed into the shape of the core, resulting in the reduction of 
boring in the finishing process. 
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(54) MANUFACTURE OF MACHINE MEMBER FORMED OF WHISKER REINFORCED 
ALLOY, AND MACHINE MEMBER FORMED OF WHISKER REINFORCED ALLOY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing 
method of a machine member formed of a whisker 
reinforced alloy capable of manufacturing the machine 
member of relatively complicated shape more 
inexpensively than a conventional technology. 
SOLUTION: A manufacturing method of a machine 
member formed of a whisker reinforced alloy comprises 
a first preform process in which a whisker is formed into 
a plurality of simple shapes obtained by dividing an 
outline shape of a desired machine member to 
manufacture a plurality of preform stocks consisting of 
the whisker, a second reinforcement forming process in 
which a plurality of preform stocks are combined in an 
outline shape and fixed to form a reinforcement 1 
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consisting of the whisker, and a third casting process in which the molten metal 2' of a base 
alloy is poured into a mold 41 in which the reinforcement 1 is inserted, and pressurized to 
impregnate the molten metal 2' in the reinforcement, cooled and solidified to cast a composite 
material of the base alloy and the reinforcement 1. Because the composite material is formed 
in the outline shape of the machine member to be manufactured, the cut man hour and the 
material cost for the whisker can be reduced, resulting in the cost reduction. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A manufacturing method of a machine member made from a whisker strengthening 
alloy characterized by comprising the following. 

A preforming manufacturing process which manufactures two or more preforming which 
fabricates a whisker to two or more simple shape which divided a gross shape of a desired 
machine member, and consists of this whisker. 

A reinforcement preforming formation process which forms reinforcement preforming of this 
gross shape that fixes to this gross shape combining preforming of this plurality, and consists 
of this whisker, A casting which carries out teeming of the molten metal of a base material alloy 
into a mold with which this reinforcement preforming was inserted, cools this molten metal, 
makes it solidify after pressurizing this molten metal in this mold and impregnating with a 
molten metal of this base material alloy into this reinforcement preforming, and casts 
composite of this base material alloy and this whisker. 

[Claim 2]A manufacturing method of the machine member made from a whisker strengthening 
alloy according to claim 1 said whose whisker is a boric acid aluminum whisker or, is a boric 
acid aluminum whisker which contains an alumina staple fiber at least in which said base 
material alloy is an aluminum alloy. 

[Claim 3]a core by which said reinforcement preforming formation process is fixed in said mold 
— this said two or more preforming in which a hole which fits into a core was formed being 
inserted in one by one, and, [ fix and ] A manufacturing method of the machine member made 
from a whisker strengthening alloy according to claim 1 or 2 which is the process of forming 
said reinforcement preforming which this preforming was accumulated and was fixed. 
[Claim 4]A manufacturing method of a machine member made from a whisker strengthening 
alloy given in claims 1 thru/or 3 which have like a finisher who performs finish-machining by 
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precise cutting or grinding after cutting and roughing said cast composite after said casting, 
and heat-treating this composite further. 

[Claim 5]A machine member made from a whisker strengthening alloy characterized by 
comprising the following. 

Reinforcement preforming which two or more portions of simple shape which consists of 
whiskers are joined to one, and is fabricated. 

A base material alloy which fills detailed space between these whiskers while joining this each 
portion of each other. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention belongs to the technical field of metal group composite, 
and belongs to the technical field of the manufacturing method of the machine member made 
from a whisker strengthening alloy especially. This invention belongs to the technical field of a 
machine member, and belongs also to the technical field of the machine member made from a 
whisker strengthening alloy manufactured especially by the above-mentioned manufacturing 
method again. 
[0002] 

[Description of the Prior Art]The member turning which performs rotation, translation motion, 
etc. among the members which constitute the same machine device is asked for the lighter- 
weight thing with the improvement in the speed of various mechanical apparatus and the 
acceleration of an acceleration slowdown containing a machine tool, filling the characteristic 
demanded. High intensity, high rigidity, the rate of low thermal expansion, good processability, 
etc. are contained in the characteristic demanded here. 

[0003]As one of the lightweight members which fill these characteristics, there is a boric acid 
aluminum whisker reinforced aluminum alloy composite material, and promising ** of the 
composite material manufactured by the application-of-pressure casting process excellent in 
productivity is carried out. It is the composite material which carried out being application-of- 
pressure impregnated of the aluminum alloy of a base material into preforming of a boric acid 
aluminum whisker, and the composite material is excellent in the characteristics, such as 
intensity, rigidity, a coefficient of thermal expansion, and abrasion resistance, and also is low 
cost comparatively also in respect of a price. As literature about the composite material, there 
are "the intensity of way acid aluminum whisker strengthening AC8A aluminum alloy 
composite, heat-resistant evaluation" (a light metal, 1991, volume [ 41st] No. 4, 270-275 
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pages besides Katsuaki Suganuma), etc., for example. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the boric acid aluminum whisker 
reinforced aluminum alloy composite material by the above-mentioned application-of-pressure 
casting as conventional technology, manufacture of preforming of a large-sized and 
complicated-shaped boric acid aluminum whisker is dramatically difficult. So, preforming of the 
boric acid aluminum whisker currently manufactured by conventional technology is limited to 
simple shape, and the manufacture of those other than the raw material of simple shape is 
difficult. That is, it is difficult to manufacture only the raw material of the very simple shape of 
round pure material, hollow cylinder material, square lumber, etc. with the above-mentioned 
composite material depending on conventional technology, but to manufacture a large-sized 
and comparatively complicated-shaped raw material. 

[0005]Although the above-mentioned composite material moreover has comparatively good 
processability, since it can cut by the same high efficiency as usual cast iron and steel 
materials or cannot grind, a man day starts manufacturing the machine member of the 
comparatively complicated shape of the principal axis of a machine tool, etc. by cutting or 
grinding. Since the rate of the yield of a comparatively expensive whisker will also become low 
if it begins to delete a comparatively complicated machine member from the raw material of 
simple shape, it is disadvantageous also from a point of the rate of the yield of a whisker. That 
is, when it begins to delete a comparatively complicated machine member from the composite 
raw material of the simple shape containing a whisker, there is inconvenience of leading to the 
rise of cost, also in respect of the point of a working manhour, or the rate of the yield of a 
whisker. 

[0006]Then, this invention makes it the issue which should be solved to provide the 
manufacturing method of the machine member made from a whisker strengthening alloy which 
can manufacture a comparatively complicated-shaped heavy machinery member more 
cheaply than conventional technology. Also let it be the issue which should be solved to 
provide the machine member made from a whisker strengthening alloy more cheaply 
manufactured by the manufacturing method. 
[0007] 

[The means for solving a technical problem, and its operation and effect] In order to solve an 
aforementioned problem, artificers invented the following means. 
[An invention of a manufacturing method] 

(The 1st means) The 1st means of this invention is a manufacturing method of the machine 
member made from a whisker strengthening alloy according to claim 1 . 
[0008]ln this means, a preforming manufacturing process, a reinforcement preforming 
formation process, and a casting are performed one by one, and the machine member made 
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from a whisker strengthening alloy is manufactured. That is, first, a whisker is fabricated in a 
preforming manufacturing process by two or more simple shape which divided the gross shape 
of the desired machine member, and two or more preforming which consists of whiskers is 
manufactured by it. As mentioned above, although it is difficult to form in complicated shape 
preforming which consists of whiskers, since manufacturing preforming of simple shape is not 
accompanied in particular by big difficulty, this process is carried out easily and cheaply. 
[0009]Next, in a reinforcement preforming formation process, two or more preforming is 
combined with a gross shape of a desired machine member, it fixes, and reinforcement 
preforming which carried out a gross shape of a machine member of a request which consists 
of whiskers is formed. Under the present circumstances, since two or more preforming is stuck 
by pressure mutually and is usually fixed, in a contact surface where preforming which adjoins 
each other mutually contacts mutually, a whisker of both preforming becomes intricate 
somewhat mutually, twines each other, and reinforcement preforming is formed in one. So, in 
composite after casting, strength reduction in a plane of composition of each preforming is not 
so large, and intensity near intensity other than a joined part is obtained even in a plane of 
composition of each preforming. 

[0010]Furthermore, by a casting, where reinforcement preforming which carried out a gross 
shape of a desired machine member is inserted into a mold, teeming of the molten metal of a 
base material alloy is carried out into a mold which has accommodated reinforcement 
preforming. And a molten metal in a mold is pressurized, even detailed space of reinforcement 
preforming is impregnated with a molten metal of a base material alloy, and it is carried out. 
Composite with reinforcement preforming which consists of a base material alloy which cools a 
molten metal on it and was solidified, and which a molten metal solidified, and a whisker is cast 
by gross shape of a desired machine member. 

[0011]ln this means, reinforcement preforming which becomes a gross shape of a desired 
machine member from a whisker is formed by fabricating two or more preforming of simple 
shape, and combining these as mentioned above. That is, reinforcement preforming is formed 
in a gross shape of a desired machine member by combining preforming of simple shape 
which consists of whiskers, without fabricating preforming which consists of whiskers in this 
means from the start to a gross shape of a desired machine member. So, composite of 
reinforcement and a base material alloy which consist of whiskers is formed in a gross shape 
of a desired machine member as a result of a casting. 

[0012]As a result, since it is not necessary to fabricate preforming which consists of whiskers 
from the start to a gross shape of a desired machine member, there is no difficulty in a process 
of manufacturing preforming, and a manufacturing cost in a formation process of preforming is 
reduced. And since composite of reinforcement preforming and a base material alloy which are 
obtained as a result of a casting is formed in a gross shape of a desired machine member, a 
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process of cutting a composite portion in which cutting is comparatively difficult is controlled by 
minimum, and becomes work improvement. Since cutting of a portion of preforming decreases, 
a rate of the yield of expensive preforming improves and it becomes reduction of a material 
cost of an expensive charge of a whisker material. That is, a cost cut becomes possible by 
reduction effect of a man day, and the reduction effect of a material cost. 
[0013]Therefore, according to this means, it is effective in the ability to provide a manufacturing 
method of a machine member made from a whisker strengthening alloy which can 
manufacture a comparatively complicated heavy machinery member of shape more cheaply 
than conventional technology. 

(The 2nd means) The 2nd means of this invention is a manufacturing method of the machine 
member made from a whisker strengthening alloy according to claim 2. 
[0014]ln this means, a whisker is a boric acid aluminum whisker, or is a boric acid aluminum 
whisker which contains an alumina staple fiber at least, and a base material alloy is an 
aluminum alloy. So, the wettability of a whisker and a base material alloy which form 
reinforcement preforming is high, and since it gets used well mutually in a casting, firmer 
composite is formed. Since specific gravity of an aluminum alloy is a third grade of steel 
materials and its specific gravity of a boric acid aluminum whisker is also comparable as an 
aluminum alloy, specific gravity of a machine member made from a whisker strengthening alloy 
manufactured becomes a third grade of steel, and the high weight saving effect is acquired. 
[0015]Therefore, according to this means, in addition to an effect of the 1st above-mentioned 
means, it is effective in the ability to manufacture a machine member made from a whisker 
strengthening alloy of high intensity low specific gravity further. 

(The 3rd means) The 3rd means of this invention is a manufacturing method of the machine 
member made from a whisker strengthening alloy according to claim 3. 
[0016]By this means, reinforcement preforming to which two or more preforming in which a 
hole which fits into a core was formed was inserted in a core fixed in a mold one by one, and 
was fixed to it, and preforming was accumulated and fixed comes to be formed in a 
reinforcement preforming formation process. That is, when manufacturing a heavy machinery 
member of a symmetry-of-revolution form by inserting in and laminating preforming to a core, 
for example, an operation which a core doubles an axial center of two or more preforming, and 
fixes to the same axle is achieved. As a result, since reinforcement preforming by which 
preforming was laminated is formed in the same axle with sufficient accuracy and also 
composite which is made as a result of a casting and goes up is formed as a hollow member 
by which a centrum was formed in shape of a core, like a finisher, there is little boring 
processing and it comes to end. 

[0017]Therefore, according to this means, in addition to an effect of the 1st above-mentioned 
means, it is effective in the ability of a hollow member to manufacture now often [ dimensional 
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accuracy ] and cheaply. 

(The 4th means) The 4th means of this invention is a manufacturing method of the machine 
member made from a whisker strengthening alloy according to claim 4. 
[0018]ln this means, after cutting and roughing cast composite after a casting, and heat- 
treating composite, it has like a finisher who performs finish-machining by precise cutting or 
grinding further. That is, in a state cast, a portion which consists only of a base material alloy, 
and a portion which consists of composites coexist in a casting member. So, when a casting 
member is changed into a state of this as and heat treatment is added, it may originate in a 
mutually different coefficient of thermal expansion between a portion which consists only of a 
base material alloy, and a portion which consists of composites, and a casting member may 
break. Then, it is failed to delete a portion which consists only of a base material alloy with 
roughing, and a member outside is prepared to an outside dimension which has mist and a 
margin from a measurement only in a portion which consists of composites. A casting member 
is prevented from originating in a difference in a coefficient of thermal expansion, and breaking 
with this roughing, also when heat-treating, since it has failed to delete a portion which consists 
only of a base material alloy attached to the surroundings of composite. 
[0019]lf heat treatment is performed after an appropriate time, if base material alloys are steel 
materials, quenching, annealing, etc. are possible, and when a base material alloy is an 
aluminum alloy, promotion of age-hardening is possible. Internal stress is eased by heat 
treatment and, in [ any ] the case of material, an effect of raising intensity of a product can be 
expected. Since future modification will be beforehand prevented if internal stress is eased, 
dimensional accuracy improves. 

[0020]And if finish-machining by precise cutting or grinding is performed at the end, it can also 
control modification by aging by heat treatment, and it not only can raise dimensional 
accuracy, but can expect maintenance of dimensional accuracy over a long period of time. 
Therefore, according to this means, in addition to an effect of the 1st above-mentioned means, 
an improvement of construction material by heat treatment can be performed, preventing a 
crack at the time of heat treatment, and it is effective in dimensional accuracy of a product over 
a long period of time improving. 
[0021][lnvention of product] 

(The 5th means) The 5th means of this invention is the machine member made from a whisker 
strengthening alloy according to claim 5. This means consists of a base material alloy which 
fills detailed space between whiskers of reinforcement preforming while two or more portions 
of simple shape which consists of whiskers join each portion of each other to reinforcement 
preforming which is joined to one and fabricated. So, this means is cheaply manufactured for 
the same reason as the above-mentioned Example 1 . 

[0022]Therefore, according to this means, it is effective in the ability to provide a machine 
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member made from a whisker strengthening alloy manufactured more cheaply. 
[0023] 

[An embodiment of the invention and an example] The following examples explain a 
manufacturing method of a machine member made from a whisker strengthening alloy of this 
invention, and an embodiment of a machine member made from a whisker strengthening alloy 
in such a manner sufficiently clear and complete so that a feasible understanding may be 
acquired by person skilled in the art. 
[Example 1] 

(Manufacturing method of Example 1) The manufacturing method of the machine member 
made from a whisker strengthening alloy as Example 1 of this invention is a method of 
manufacturing the main-shaft-housing member 100 of the machine tool with completion shape 
as shown in drawing 1 made from a whisker strengthening alloy. 

[0024]When it is going to manufacture the main-shaft-housing member 100 which is a machine 
member made from a whisker strengthening alloy of this invention by conventional technology, 
the main-shaft-housing member 100 will begin to be deleted by being made from the 
composite made from the whisker strengthening alloy of the hollow cylinder object of the 
outside shown by dashed line 100'. Then, while a man day starts beginning to shave so much 
the composite in which cutting ability is inferior compared with an alloy, since it begins to 
delete a whisker strengthening composite portion so much, the rate of the yield of an 
expensive whisker material worsens. As a result, since a manufacturing cost and material cost 
become high depending on the manufacturing method of conventional technology, the such- 
shaped main-shaft-housing member 100 cannot but become an expensive product. 
[0025]So, in the manufacturing method of the machine member made from a whisker 
strengthening alloy of this invention, it finishes with a preforming manufacturing process, a 
reinforcement preforming formation process, and a casting, a process is performed one by 
one, and the main-shaft-housing member 100 which is a machine member made from a 
whisker strengthening alloy (rotating member) is manufactured. That is, first, as shown in 
drawing 2 , a boric acid aluminum whisker is fabricated in a preforming manufacturing process 
by two or more simple shape which divided the gross shape of the main-shaft-housing member 
100, and two or more preforming 11-16 which consists of the whisker is manufactured by it. As 
mentioned above, although it is difficult to form in complicated shape preforming which 
consists of whiskers, since manufacturing the simple preforming 11-16 of an approximately bell 
shape is not accompanied in particular by big difficulty, this process is carried out easily and 
cheaply. 

[0026]Here, in order to fabricate the solid preforming 11-16 from the material of a fibrous boric 
acid aluminum whisker, as shown in drawing 3 (a) - (b), the molding jig 3 of vessel shape is 
used. When the procedure which fabricates the preforming 11-16 using this molding jig 3 takes 
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up the preforming 14 as an example and explains it with reference to drawing 4 , it is as follows. 

[0027]that is, it is first shown in ** - as -- the flange 31 1 and a core - opening the side mold 33 
which can be opened and closed now on a hinge, as the doughnut shape 32 of ring shape is 
inserted in the core 31 which consists of the part 312, it unites with it and it is shown in ** - the 
circumference of the core 32 - a wrap, and the core in the side mold 33 as shown in **, after 
closing the side mold 33 and fixing with the fastening plate 34 - the boric acid aluminum 
whisker as a raw material, etc. are supplied to the circumference of the part 312. After the 
injection of a whisker, the surface of a whisker is accustomed on the average, vibration is 
added, and the capacity which a whisker is made to become intricate mutually and a whisker 
occupies is reduced to some extent. 

[0028]Here, as for the above-mentioned raw material, the alumina fiber comprises 22% of a 
mixture for the boric acid aluminum whisker 78%, and a little silica binders are further addled to 
the above-mentioned raw material. The purpose of mixing an alumina staple fiber in a boric 
acid aluminum whisker is to raise the moldability and intensity of preforming and to raise the 
handling nature of preforming in a post process. 

[0029]As shown in ** after an appropriate time, it compresses and a whisker is fixed so that 
top-cover type 35 may be put on the core 31 and the side mold 33 and it may become 
predetermined shape and capacity about a whisker by top-cover type 35. this state is in the 
state shown in above-mentioned drawing 3 (b) - a whisker - a pressure - a core - in the 
space of an approximately bell shape currently formed of part 312, side mold 33, doughnut 
shape 32, and top-cover type 35, it pushes on the preforming 14 and is hardened. The 
abbreviated hollow cylinder object of the preforming 14 formed of a whisker is formed of the 
conic surface in which inner skin carried out the taper for a while. 

[0030]Pan type 36 to which the projection 361 was attached is placed downward, and it is 
made to fit into the breakthrough 310 of the flange 31 1 of the core 31 in the stage where the 
whisker pushed on the preforming 14 and was hardened, after predetermined time, as are 
shown in **, and top-cover type 35 and the side mold 33 are removed in order and it is further 
shown in **. And the preforming 14 will be completed, if the doughnut shape 32 is removed 
after turning the preforming 14 and the doughnut shape 32 over as are shown in **, and the 
preforming 14 and the doughnut shape 32 are removed from the core 31 and shown in *\ 
[0031]Although all the preforming 1 1-16 is formed as mentioned above, a side mold with a 
bigger inside diameter is used only for the preforming 13 which forms the intermediate flange 
part 102 (refer to drawing 1 ) of the main-shaft-housing member 100 among the preforming 11- 
16. although the same side mold 33 is used for other preforming 11, 12, 14-16 - the core of a 
core - the outer diameters of the part differ. As a result, as again shown in drawing 2 , the 
preforming 11-16 which adjoins each other mutually with the same taper angle, and the 
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preforming 11-16 with an equal inside diameter are formed. Having the above, a preforming 
manufacturing process is completion. 

[0032]Next, in a reinforcement preforming formation process, it fixes to the gross shape of the 
main-shaft-housing member 100 combining two or more preforming 11-16, and the 
reinforcement preforming 1 which carried out the gross shape of the main-shaft-housing 
member 100 which consists of whiskers is formed. That is, as shown in drawing 5 , the mold 
(mold) 41 is preheated by 300 **, the core 42 preheats each preforming 1 1-16 at 350 **, it is 
preheated by 800 **, and the punch 44 is preheated by 300 **, respectively. As shown in 
drawing 6 after an appropriate time, it ****s the core 42 to the mold 41 placed at a level with a 
plinth, and to the core 42 fixed in the mold 41 , the six preforming 11-16 in which the hole which 
fits into the core 42 was formed is inserted in one by one, and is fixed. That is, after all the 
preforming 1 1-16 is fitted in the core 42, by the presser-foot implement 43 of a bolt stop, the 
preforming 1 1-16 is compressed even into a predetermined size by the axial direction, and the 
reinforcement preforming 1 to which the preforming 11-16 was accumulated and fixed comes 
to be formed. Under the present circumstances, the operation which the core 42 doubles the 
axial center of each preforming 11-16, and fixes to the same axle is achieved by inserting in 
and laminating the preforming 11-16 to the core 42. As a result, the reinforcement preforming 1 
by which the preforming 11-16 was laminated is formed in the same axle with sufficient 
accuracy. So, it can do as a result of a subsequent casting, and the composite which goes up 
is preferred as a raw material of the main-shaft-housing member 100 of a symmetry-of- 
revolution form. Since it is moreover formed in the shape of a core as a hollow member in 
which the centrum was formed, like a finisher, there is little boring processing and it comes to 
end. 

[0033]Since each preforming 1 1-16 is stuck by pressure mutually and fixed, in each contact 
surface, the whisker of preforming which contacts mutually becomes intricate somewhat 
mutually, twines each other, and the reinforcement preforming 1 is formed in one. So, in the 
composite 200 (refer to drawing 10 ) after casting, the strength reduction in the plane of 
composition of each preforming 1 1-16 is not so large, and the intensity near intensity other 
than a joined part is obtained even in the plane of composition of each preforming 11-16. 
[0034]Furthermore, by a casting, as shown in drawing 7 , where the reinforcement preforming 1 
which carried out the gross shape of the main-shaft-housing member 100 is inserted into the 
mold 41, teeming of molten metal 2' of the base material alloy 2 which consists of aluminum 
alloys is carried out into the mold 41 which has accommodated the reinforcement preforming 
1. The basic components of the aluminum alloy which is the base material alloy 2 are 
aluminum 87%, 1 1 % of silicon, and 2% of copper here, and the temperature of molten metal 2' 
is 850 **. 

[0035]And as shown in drawing 8 , molten metal 2' in the mold 41 is pressurized by about 100 
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MPa(s) by the punch 44, even the detailed space of the reinforcement preforming 1 is 
impregnated with molten metal 2' of the base material alloy 2, and it is carried out. After molten 
metal 2"s cooling on it and solidifying, as shown in drawing 9 , the punch 44 is removed and the 
casting 200 is taken out from the mold 41 by the KO piston 45. The inner skin of the mold 41 is 
slightly formed in the taper surface of breadth at last in order to make this extraction easy. 
[0036]lf it fails to delete presser-foot implement 43 portions and the core 42 is removed after 
an appropriate time, as shown in drawing 10 , the composite 21 with the reinforcement 
preforming 1 which consists of the base material alloy 2 which the molten metal 27 solidified, 
and a whisker will be cast by the gross shape of the main-shaft-housing member 100. The 
alloy portion 22 which consists only of aluminum alloys is formed in the periphery of the 
composite portion 21 among the casting 200. 

[0037]Finally, like a finisher, after cutting and roughing the casting 200, and heat-treating the 
composite 21, finish-machining which performs precise grinding is performed. That is, in the 
state cast, as again shown in drawing 10 , the portion 22 which the casting 200 becomes only 
from a base material alloy, and the portion 21 which consists of composites coexist. So, when 
the casting 200 is changed into the state of this as and heat treatment is added, it may 
originate in a mutually different coefficient of thermal expansion between the portion 22 which 
consists only of a base material alloy, and the portion 21 which consists of composites, and a 
crack may occur in the casting 200. Then, it is failed to delete the portion 22 which consists 
only of a base material alloy with roughing, and a member outside is prepared to the outside 
dimension which has an about 2-3-mm margin rather than a measurement only in the portion 
which consists of the composite 21. Since the portion 22 which consists only of a base material 
alloy attached to the surroundings of the composite 21 with this roughing has failed to be 
deleted, also when heat treatment is performed, the composite 21 of the casting 200 is 
prevented from originating in the difference in a coefficient of thermal expansion, and breaking. 

[0038]lf heat treatment is performed after an appropriate time, promotion of age-hardening and 
relaxation of internal stress are performed into the base material alloy 2 of an aluminum alloy, 
and the effect of raising the intensity of the main-shaft-housing member 100 which is a product 
can be expected. In heat treatment, T6 heat treatment is performed and aging treatment (160 
** x 10h) is performed after solution treatment (525 ** x 8h). Since future modification will be 
beforehand prevented if the internal stress of the main-shaft-housing member 100 is eased by 
heat treatment, dimensional accuracy improves, and also intensity also improves. It is effective 
in the hysteresis of thermal expansion being reduced by heat treatment. 
[0039]And if finish-machining by precise grinding is performed at the end and the main-shaft- 
housing member 100 is completed, it can also control modification by aging by heat treatment, 
and it not only can raise dimensional accuracy, but can expect maintenance of the dimensional 
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accuracy over a long period of time. This time is about 8 hours by a mold release of a casting 
among the above manufacturing methods, and a man day is about 5-6 man-hours. 
[0040](Operation effect of Example 1) Since the manufacturing method of the machine 
member made from a whisker strengthening alloy of this example is enforced as mentioned 
above, it demonstrates the following operation effects. That is, in the manufacturing method of 
the machine member made from a whisker strengthening alloy of this example, the 
reinforcement preforming 1 which becomes a gross shape of the main-shaft-housing member 
100 from a whisker etc. is formed by fabricating the preforming 1 1-16 of simple shape, and 
combining these as mentioned above. That is, the reinforcement preforming 1 is formed in the 
gross shape of the main-shaft-housing member 100 by combining the preforming 11-16 of 
simple shape, without fabricating preforming which consists of whiskers etc. from the start to 
the comparatively complicated gross shape of the main-shaft-housing member 100. So, the 
composite 21 of the reinforcement preforming 1 and the base material alloy 2 which consist of 
whiskers etc. among the casting 200 obtained as a result of a casting is formed in the gross 
shape of the main-shaft-housing member 100. 

[0041]As a result, since it is not necessary to fabricate preforming which consists of whiskers 
from the start to the gross shape of the main-shaft-housing member 100, there is no difficulty 
in the process of manufacturing preforming, and the manufacturing cost in the formation 
process of the preforming 11-16 is reduced. And since the composite 21 of the reinforcement 
preforming 1 and the base material alloy 2 which are obtained as a result of a casting is 
formed in the gross shape of the main-shaft-housing member 100, the process of cutting the 
composite portion 21 in which cutting is comparatively difficult is controlled by minimum, and it 
becomes work improvement. Since cutting of the portion of the composite portion 21 
decreases, the rate of the yield of a whisker improves and it becomes reduction of the material 
cost of the expensive charge of a whisker material. That is, a cost cut becomes possible by the 
reduction effect of a man day, and the reduction effect of a material cost. 
[0042]Therefore, according to the manufacturing method of the machine member made from a 
whisker strengthening alloy of this example, it is effective in the ability to manufacture the 
comparatively complicated heavy machinery member of shape more cheaply than 
conventional technology like the main-shaft-housing member 100. Next, in the manufacturing 
method of the machine member made from a whisker strengthening alloy of this example, the 
whisker 1 is a boric acid aluminum whisker (boric acid aluminum whisker) containing an 
alumina staple fiber, the base material alloy 2 is an aluminum alloy, and all are the materials of 
an aluminum system. So, the wettability of the whisker and the base material alloy 2 which 
form the reinforcement preforming 1 is high, and since it gets used well mutually in a casting, 
the firmer composite 21 is formed. The specific gravity of an aluminum alloy is as low as about 
1/3 of steel materials, and since the specific gravity of a boric acid aluminum whisker is also an 
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aluminum alloy grade, the specific gravity of the machine member made from a whisker 
strengthening alloy manufactured becomes a third grade of steel, and it is effective in the high 
weight saving effect being acquired. 

[0043]lt passes over the specific gravity of the main-shaft-housing member 100 formed from 
the composite 21 about to 2.7 to 2.8, but, specifically, it is about 1/3 of the specific gravity of 
steel. Young's modulus is estimated at about 120-130 MPa, tensile strength is estimated at 
about 400 MPa, and high intensity high rigidity is attained. The coefficient of thermal expansion 

has estimated that it is a 10x10 ~ 6 /** grade. That is, in the composite which forms the main- 
shaft-housing member 100, specific gravity is a third of steel, intensity and a coefficient of 
thermal expansion are the same level as cast iron, and also the damping effect of vibration is 
better than a ferrous material. 

[0044](Product of Example 1) The machine member made from a whisker strengthening alloy 
as Example 1 of this invention is the main-shaft-housing member 100 manufactured by the 
above-mentioned manufacturing method. Reinforcement preforming which two or more 
portions 1 1-16 of the simple shape which consists of whiskers etc. are joined to one, and is 
fabricated as the main-shaft-housing member 100 is again shown in drawing 1 , While joining 
each portions 1 1-16 of each other, it is formed with the composite which consists of a base 
material alloy which fills the detailed space between reinforcement preforming. 
[0045]As mentioned above, since reinforcement preforming, such as a whisker, is also 
mutually complex, the plane of composition of each portions 11-16 is not only joined with the 
base material alloy, but has the tensile strength which is satisfactory practically. As the 
composite portion 13 in drawing 1 shows, since it has separated from the plane of composition 
with the portion 12, and the plane of composition with the portion 14 from the corner (stress 
concentrates) which the intermediate flange part 102 forms, the crack is prevented from 
occurring from these corners. 

[0046]Therefore, according to the machine member made from a whisker strengthening alloy 
of this example, though it is cheaper than conventional technology, it is effective in the ability to 
provide the rotating member which has kinetic property comparable as conventional 
technology. 

(Modification mode 1 of Example 1) As the modification mode 1 of this example, as again 
shown in drawing 1 , it is possible to use only three preforming corresponding to the narrow 
diameter portion 101, the intermediate flange part 102, and the major diameter 103, and to 
manufacture the main-shaft-housing member 100 made from a whisker strengthening alloy. 
That is, in drawing 2 , preforming of shape is really which really which joined the preforming 1 1 
and 12 joined preforming of shape, the preforming 13, and the preforming 14-16 formed. Thus, 
it enables a joined part to manufacture the main-shaft-housing member 100 with intensity high 
few more by reducing the number of preforming in a preforming manufacturing process, and 
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giving like the same above-mentioned reinforcement preforming formation process as Example 
1, casting, and finisher. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing the completion shape of the main-shaft-housing 
member of Example 1 

[Drawing 2] The sectional view showing the shape of each preforming of Example 1 
[Drawing 3] The group figure showing the composition of the jig which forms preforming of 
Example 1 

(a) Top view (b) sectional side elevation 

[Drawing 4] The explanatory view showing the procedure of the preforming manufacturing 
process of Example 1 

[Drawing 5] The sectional view showing the preheat temperature of each part in the casting of 
Example 1 

[Drawing 6] The sectional view showing the reinforcement preforming formation process of 
Example 1 

[Drawing 7] The mimetic diagram showing teeming in the casting of Example 1 
[Drawing 8] The sectional view showing application-of-pressure casting by the casting of 
Example 1 

[Drawing 9] The sectional view showing ****** in the casting of Example 1 

[Drawing 10] The sectional view showing the composition of the casting after the casting of 

Example 1 

[Description of Notations] 
1: Reinforcement preforming 

11-16: Preforming (product made from a boric acid aluminum whisker) 
2: Aluminum alloy (as a base material alloy) 2': Molten metal 
3: The jig for preforming formation 
31: Core 
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310: breakthrough 31 1: - flange 312: - a core - part 

32: Doughnut shape 33: Side mold 34: Fastening plate 

35: Top-cover type 36: Dish type 361: Height 

40: Cavity 41: Mold (mold) 42: Core 

43: Presser-foot implement 44: Punch 45: KO piston 

100: Main-shaft-housing member (product made from a boric acid aluminum whisker 
reinforced aluminum alloy) 

101: Narrow diameter portion 102: Intermediate flange part 103: Major diameter 
100': The bell-shaped shaped material by conventional technology 
200: Casting 

20: Centrum 21 : Composite portion 22: Alloy portion 



[Translation done.] 
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[Drawing 1] 
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[Drawing 3] 
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[Drawing 10] 
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S„ d©|£S, tf?4 2E7U7*- Al 1-1 6*«» 
ii^fS^-rSCfclCit), cfJ?4 2«««-7U7*- A 50 



«fW¥ 1 1 -2 6 9 5 7 4 
8 

ii~i 6©»c>*^fc*Trai*i.:ii^'rs^ffl**fc 

•To *©*£*> 7y7*-Ai 1-1 6tf«««nfe» 

<W7U7*-ai«. mm&<mmcBi$.-£tiz>o * 

@tK^JB©±*'^S^?BW* 1 0 OOilfti: bT# 

<££gW£ bT^SnS©^ tt±tfX@T** <* DiD 
Xtf*&<TSrtr<fc3fc*5o 
[0 0 3 3] Sfc. #7U7*-A1 1-1 6tfSVfc 

ffitsnrsssns©-^ ^n^n©^^^^, 5 

Wc^g-rs7U7*-A©7^7.**^5SfiSV^C 

jW&s*n*o *n«>*, SBsao*^»2oo (hi 

0#5$) fcfcl^T, &7'J7*-A1 1-1 6©&-&E 

«fcjfiv^^fiA^#7U7*-Ai 1-1 eos^itt 

[0 0 3 4] S5E*BSXgT?«U BI7K^-r<t3t, 
±H/V>5?>tfB|S#l 0 0©«l(H#K*bfc3Mt#7*y 
7*-A 1 tfflfSU 1 rtfcJ«i*nfc«l8T, 7*5- 
7A^*^^SS^^2©^2' jb\ ^{b«7U 

7*— Ai*iR$tTv>*tiS4 1 fltai^ns. C 

dT% SM^2Tfe57;l/^^7A^©±S^ 
tt, 771/5 -7 A 8 7%, ^-T*l 1%, m2%T*& 
0, ^2' ©Sfi«8 5 ot-e&So 
[0 0 3 5] *LT, HSC^I-idK, /Of- 4 4 E 
<i:•9^4 1rt©^2 , *^1 OOMPatftlffi^ 
2 ©^ 2 ' 7 *-A 1 ©« 

aiLTHfttfc©^, H9t^«t3K, *yf- 44^ 
^t>lt^tl> 7 »y ^77 MfT. 4 5C«fet)lfifi*2 
OOtfUSU l^^OtH^n^o ^3b\ C ©Bl t) til b 

[0 0 3 6] bft^», ifS«.^4 3aJ»*BUD»i: 
LtW4 2^^'ii:!f, 01 0lc^-f<fc9k:> 
2 7#Hffcbfc«#^2i:*-<x*fr5a35l{b#7 

y 7*- a i to>m&tt2 1 ^ ittM^^^yaw i 

0 0©«WBttfc«fi6Sft3o ftfe. ^1^2 0 0©^ 
[0 0 3 7] {±±lfXg-Z?«, »3fi^l2 0 0^ 

^oiJbT^iinibfc©^, m&tt2 ntntimhrfrz 
»*ft»fffl*ff3ft±ifiiox*'ff*>nso -r^^-^v « 
3g$nfc^s©^T'ii, stf^i oir^-ri^^^ n 

^2 OOtt, gtt££JSW*&a*»»2 2 

2 o o%c<D%%<DvmfchTmmzixi?L%£s «*f 

^fclt*^S5^2 2i:«^tf3^&*S»»2 1 
©H^St/>tcS^5«iP5l*»ceHbT^ »ig^i2 o o 



(6) 

9 

$£#2 1 fr6&«W#J£ttT?{t±tf!> >J1£«fc 0 2~ 

sea tTSSjfiti 200 2 1 mm* ^tu, m 

[0 0 3 8] L*>Sft» IWQffll***^ 7;I/$^7A 10 
fi*l&±£*3»*jWHfrz**3o fMm?l&* T6S! 

«ra*w*n, ammoes (5 2 5t:x 8 h) b##j 
(i 6 otx i o h) tfffbnso sfc «»: 
*9±**>v7s»$w*i o o©rta«s*jWWd*nT 

D MBS® tXrU '>*tfffi«S n* fc V 5 Jft*fe * 

So 20 
[0 0 3 9] ^LTaillclMfftBflWtASflLhlflBn: 
**LT±H'^S?>^'iaWl OOfc^&jKNMltf, * 

TOiBta^To^dtaiiJtoiHftWHW*?**. ft*^ 
«R*iiiitt»8B?iiBT?a&D* i»tt5~6 7>r7-is 

[0 04 0] GfeMM l ©ftUBSft*) *HS»W<Df -f x 
"Ptt, W±<Di3t, JMBWRO^U7*-Al 1~1 

T>-rX*5fr5fc37y7*-A*j£»*SCi:ftL 

|l|WJttO^U7*-Al 1~1 6*ffi#£fe#S 
C fcfci-aT, ±tt^7i?y^^W 1 OOOWH&Rt 40 

s©*s«»6nsiKfiW2ooo3^ 7^x*^s 

ft«3Mk#7'y 7*- A 1 2 t<DVt&tt2 1 

[0041] ^o*s*s a»fr6**x**»&a:*:/u 

«3b^<, 7^)7*- Al 1-1 6©flMX@&Ci>tfS 
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10 

SXfitt, WttHKWlWSn, I»flS*lCftSo 

&£#gp#2 ioaww)isDSJ*^ft<ft*o-e, 7^7 

*<!)«l!)WfllU ffiffift7^7#*m<DlffiSt 
©UMlcft^o f ftfrls, I»©<H^S£*»H*©ff 

[0 0 4 2] LfctfoT, *?dlri^9<f:**9ftft:&& 

ii«swoiBKSt«tna:, ±tt/v7-77?swi 

t) feSf«K:iBS-r*J: 3 

<o«HKrj£Ttt, 7f x#i itT^i-mwm^tst- 
7&7;i^-7A • 7-<x* (*«>ll7;i/5-7A • 7 

2 t <Dmti&tfil$ < v MBBX8?S^ic A < ft 
Ctf£>T% ±9»B*ate*J2'ltfJBjRSn3. Sfc, 
7;l/5-*A^Oit»iiltt0ttH#<0-fctt< % * 
787/1/5^7 A • ->-r7;&<DJtSt>7;1/5-'*A-&& 

[0 0 4 3] M#WCtt, «^#2 1 ft»5»*snfci 
i^^^V^l 0 OOjtfifi, 2. 7-2. 8gg 

t>^*Ul 2 0-1 3 0MPa*lJg, ll^5ltiafi« 

4oomp aigigkMsafce.nTfe't), KauMMfttf 
a^^nso giK?g*« 10x10" /°cm& 

asm o o*&&?zm&mzis^?te. ftA\mn?> 
[0044] (Hfiifi« i tD«{ n a p) *mw%Mm 1 k L 

xA^eftsjp-M&^ttoaRoas^i i-i 6^- 

#gp»l 1-1 6%5^tc^-r§ki:t^{b«7U 
7*-A<on©«WftfflM**fc"r««^i:**6ft* 

[0 0 4 5] ^gP^l 1~1 6©»^ffiti, Mai©<t5 

A^O^fW7U 7*-At>5VMCA0«A,T^^cD 

fc, B 1 *OltB-«gI5» 1 3 A^f <fc 5 gp» 1 2 t 



(7) 

11 

i o 2jw&s-rsmff ostttfiif-rs) ^e»^nrv> * 
[0 0 4 6] Lfttfot, ^^Htwof-f^afl:^ 
r * c k T * s k ^ 5 86*** s o 

(^«se>j i vmrnm i ) **stw©s»«a 1 k 1 
t, stfanc^fid^ /MWi o i t^my^y 

-7g|3 1 0 2 kTC&SG 1 0 3 fcfc*fogf SHO©7y 7* 10 

"5, H2E43V^T, 7"y7*-Al 1, 1 2£jg^Lfc 
-#f«©y'J7t-Ai:, ^'J7*-A1 3t, 
7*-Al 4-1 6*ft^LfcH*«tt©7'y7*-A 
k*«f£<, £ © <fc 5 K 7*'J 7 * - AliiglStC fctt 
s:/U7*-i»©»*ffi«U t&ifi©itttfll l kHMi© 
5Sft*f7 , U7*-i»«|jtljB, *JftlSfc«ktttfc±tfI 

8%at-r c 1 1 «t d , s^aw^a < * t> aaeww^ 

i oo*«B-r*ckj5i*5micft*. 20 

[0 1 ] natoi 1 ©±*m*^>$^<d^»8j#k* 

^f»r®0 

[03] *»ffin©yj7*-i»*«jfi-r*ji&ft©* 

f£%*-rffl0 
(a) ¥ffi0 (b) il»rffi0 
[0 4 ] 1 ©yj 7 *- AS!jglS<D¥lli^^ 

•nwiiH 30 
[0 5 ] mm 1 o^3gisT?©#gp©^^Ma^^ 

1-tfiBH * 
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[06] !0MI!lO3WW^y7*-/»»J*3««* 

"5"ifffi0 

[0 7 ] nfisp 1 cD»jgxgT?©a^^^-rii^0 

[0 8 ] mmm 1 ©§Sjgi§T-©inE$ijg£*-r#rffi 
0 

[0 9 ] mm 1 ©»igx@T'©^aj L**r»nBH 

[010] hsim 1 ©ti)fiia»<o«Btw©«ii£%^"r 



1 : 8Hfc#7°U7*- A 

1 1-16: 7y7*-A (*9»T/U5=9i»'9-f 

2 : 7;I/5-9i»£& (S#-&£kLT) 2* :» 

3 : ^U7*-i»*ffl»* 

3 1 :W 

3 10: MM1L 3li: 77>J?» 3 1 2 : 

3 2 : H— yM 3 3 : fflUffi^ 3 4 : ±J6^M 

3 5 : ±Mm 3 6: SOB 361 : ?mffi 
40:*+ef^- 4 1 :§§!* G&-/I/K) 4 

2 : (f? 

4 3:|f^x.^fi 4 4:^>^ 4 5:/>y?7 
7MfXb7 

l 0 0 : mi^Wyf&tt (*7g?7;l/i=-7A • 7 

1 0 1 : /Jvggp 10 2: tf>Hl77>"^ffi 1 0 

3 :*ggp 

10 0' : WffiMK «t 3 *£Rtttt©**flB# 

2 0 0 : HjS^ 

2 0 : *£gp 2 1 : 2 2 : 
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Boor 



tT-BI — 12 
^~13 



rt— n — 14 
CT—H —IS 
16 



[06] 
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